Intimal thickening involves transdifferentiation of embryonic endothelial cells.
Morphological studies have hypothesized different origins for the precursors of the vascular smooth muscle cells (SMCs). The intriguing possibility that intimal SMCs may arise from the endothelium has newly emerged. As a first step towards understanding of the possible mechanisms involved in the transdifferentiation of endothelium into smooth muscle cells, we characterized the in vivo phenotype of the cells located in the aortic wall (distal to the aortic arches). This was accomplished using advanced stages of chicken embryo development. Furthermore, we investigated whether the cells present at the intimal thickening derive from the endothelial cell transdifferentiation. Immunolabeling of serial cryosections suggested that mesenchymal cells observed in the intimal thickening may arise from the endothelium. These cells may persist either as non-muscle throughout the development or possibly convert to cells expressing smooth muscle alpha-actin (SM alpha-actin). To determine whether endothelial cells may actually transdifferentiate into mesenchymal cells, aortic explants from 14-day-old chicken embryos (stage 40) were used. We found that explanted endothelial cells lose their cobblestone-appearance and migrate toward cell-free area. Some of these cells maintain the vWf immunoreactivity, whereas other cells coordinately lose vWf and gain SM alpha-actin expression (transitional cells). Taken together these findings strongly support the possibility that embryonic aortic endothelial transdifferentiate into mesenchymal cells, some of which express SM alpha-actin. Since TGFbeta-3 is considered an essential factor during epithelial to mesenchymal transitions in earlier chicken heart development, we also investigated the distribution of this growth factor at day 14. Our observations indicated that the immunoreactivity for TGFbeta-3 in this stage may be associated with migrating mesenchymal cells and that this immunoreactivity appears to decrease as cell differentiation advances. Therefore, the present study provides evidence that could help to explain 1) the presence of cells displaying a phenotype reminiscent of fetal-like cells in the normal chicken aorta and in the intimal region of the human aorta; 2) the SM lineage diversity in the chicken embryo reported by others; 3) a subpopulation of immature cells in the subendothelial region of the main pulmonary arteries of fetal, neonatal and adult bovines; and 4) the presence of intimal cushions, intimal pads, eccentric and diffuse intimal thickening that are observed in mammalian and avian vessels at birth.